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1 

i imm i ] w-r ft sue wr wmn 

±<r)mzmxw<itc7 < yttekiT-KimtM®. 

fitefttMt mim?M i^snzws txmzti: 

[fiM4 ] &^tt£**ft5^KWr3rtt6J1R|n| 
±*>H tisa OTff^ 7 4 y IS U: 35 l oSft Stt 20 

LtzW. 2 QftUmm t Srffl*. , flTKff A-8E«)*Ktf>«-7 

rflML. MEIS 1 «3S5tf fc fiUJSS 2<0sftS&gfflfc 
fcZcSfcfiMM-ftfcfcifc, 8UH^riS|(=B9iB— iJeSSEWfc 
ffirffiZ&ffiK £ SatcJBfig t i 1 £ ttffi t -f ft JS£ 

[»*JH5] m£-fcS^fcflri5Z&a»itf)$:*fl 30 
*#9CP T*ft fc1-ft»*JSK 2, 3X 

*S4 *nvf it*> i «tfessw«KS«i3s. 

3Xi44 W^filfr 1 JgKiEtt?)S*£lfi». 

[ In^ifl 7 ] ifife&?fiS3&WmfE7 4 y?EMZ ft. ft 

zvammmmK uzz t ztrnt -rftifi^JB 1 . 

2. 3Xli40V^^liItieiScDfft3cmi5. 
[IB^JIS ] huI£-#c® £flMt-ft BUIS7 -r yfSBE 

§i * a 1 1 h t £ N mi-'&tfisz t&&r 1 mmmL 40 
pb*<v n 1 2 a T* ft £ t fcftsu: a is^jg 1 est 

[ »*JB 9 3 ItE»A«fc:4iftSii>fc 7 -f yoftig^ 
««IX<4li/£-e*>ft.r t M$8fc-r ftifc&S 1 . 
2 . 3 XI44 *H vffu&» 1 JHfciE*8«>&23ft#. 

[0001] 



1 0 - 4 7 S S 4 

2 

impish ft S^hSm > <0lSlTffl|RWA r »3< 
8lt«SSKSiX«»»t:#a*fltJit:lWtft tot* ft . 
[0002 ] 

fiftSKSSfcSi: LTIi. BS^oaScttS^ < f "J/fl 

Jft-r*^3aSE«Ht . BmwAi^JfltftHBSSWS 
fc tfh ft . 0 9 JiMi (4't$^HS 60-238684 
mz*ZhK&*co®&3i&?scr)mm. Ell 01409 

[0003] 0^c:i^V^T, 1 imjz^mz: i>OT 5'^ 
tit (6J LT 15ft (±«1S. 2 (iftfflfi 1 |5l±^[3]tc 

X , 2«tf>tt(JMK l fc ^^ra t 3lciIS$ii^^7 < y 
2 1 IZ£ OJeKSKSr^tftaSSttJR^SSrfltJSL. 
^^#^3 «r8S»*|S|«: 9 0 • i">%t.%tft,9tm 
tZZtlzX*)^ vmUfttf9 0 • S^:6-»35» 1 0 
triKSS» 1 1 tifi&E.tzffilS.Z1vK:%®&&84 Srtt 
^"f ft. 

[0004 ] S»^t§4 Tli»3*fc *ftajK<OSS«S S: 
fiffcfci ftflMS l ^Sttc07 ^ y 2*>*mfc 
iiStt 2r W t v^l i (f * U x f - u y **fi6ffl S n ft . * 
iX\ ttflMR l k««<07 < y 2 t U^ffiJggl 

Ki^ftsssaeis^ 3 imm ixm&mm tsut 
Lx^b. n&wm^snmvc iximm&mt^ 

2 7 3ti mil, zixm^mmztjjmLtzm. ^ 
ss* 9 o • fti i: izx orn&z® 

«4tttBlttft. 

[0 00 5] -eLT. 0+. 90' WftSTSIS-fft- 
mi£fcLX*tie>0)fQX'!ZI&?)im&ff?< mi0:z 

o iz . w&mtt4 tt&mmmmiifanwzm 
«tft 2ft<otfHjMKi *'^«*M3 tmmti 
tz^iz^m^o-'ms^i o hzCTs 1 1 t^ta 

tftflMR 1 r^tf 2ttfi£S-»tTJ*tfffij£i: t'ft. 
[ 0 0 0 6 ] ^Kl33fiSli±j«!0E»»t ttMtfR* 

Si: ^tg*^lT[l^-ft J; 3 fc«j£{c-$-S t li. 7?^ 

mizX'Z ft J: ^±ISOJ: d=5:ffl3t^i?ffltcJ: OJtJELT 
V^ft {jcor&ft. 
[0007] 

[^*%?^L J: 3 1 -f ftHIH] t^<03K£8l»ViUU: 
<o«k dtffi^Sfi-Cv^ftOTT. l&a^SSiift— »S)5B l 

o tsBwanftzaaw 1 1 fc<oiat 2&?mm i 



BWit4. 

[0008] 

[ Hm ar ISft-f & tzibnzm ) C «%HJll;:f£4 «3c8iS 
£kOT'fc4. 

{ 0 0 0 9 J a*. »3<$tt£^4tttMi . Sate 

.^l>iSf^-7 hS-SMILT-aSSKkzaiSaSi: 
5(c#j£LfcL*5-C&4. 

[0 0 1 1 ] »£M1±£^45tHz¥?T£tt$ 

±KLfc®2aiSreg&tfi:£«;i, mISt¥A«0^«^ 
3-7 <• 2: B5iett^|3I±i?)fa07 -f ViSS?)^ 
kt"4 b b iitzmiffi A^C0^S«07 -f >£EWz-<£ 

•<mb ~<kmiimzgffiixmiiz-<!ztimb z<m 30 
MbZBfci. freest l^ffiKawtfraeK 2 ^ssesi! 

» b m tSZ&ffif % b z XKtzJM Ltz h<DX'hh. 
[00 1 2) Sfc. mfiE— <RSEB t mie-<JcaKi: soC- 
-fft«r9 0* >U:t><0T'fc4. 

[0013) 4*. m/ia-iJjSSKi: mrfEZifcSS&i z>£ 

tftg£9o # utt,<o-c*4. 

[0014) a*;, fjId*giiJ^£0Bii!E7 -f y~'IZB$ 
ft4&SSMB«~^L< Lfct,«0T*4. 

[0015) 4*:. l?iId-^areS:^t-|.Mie7 * y 40 

«MPi±^ran. a^fnefl?A«tiis$ii*:'tie'7 * 

yfelfl ^'v ^ t> 2 A £ £ 4 J: 7 ffl* L fc L <0-C*> 4 . 

[0016) 4*:, ffJia*A*t:iKSii3t 7 -r y^ft 

[00 17) 



WP1 0-4 78S4 

4 

£>4.01, 2C:£>^T. 09. 1 O^Tt&fefjtfficT) 
Ok|3ItRT$>4. 

[0018) 01. 2(CfcuT. ffAS5ii«SlMiBl= 
*ft?ft«»*> i RT£:Ktt«07 ^15 rit&Lfc-fl: 

& 4 if AtS T'£> 4 . d c t'if AtE 5 tcffM $ 
10 fifc 7 < y l 5 tt# A« 5 <7)r<li t Sfaj i t'|5l-^[6] t 

^3<^^3 &«liW-4 W5:ttflMR 1 b Zvmm 1 
P H ^««cO 7 < y 2 1 -^fiJcJg $ ilT V ^4 . 13 
8iSHF3rt{cJBrt$/i4-a^K^ i 4 ;iffA«5 <: d 
^Lt37 < y l 5S-^-c*B^f4ftW« 1 twfgjcffM 

s/iizijcgsreT***. 

[0019) an*»ft««it7^>-2i^^mfi£$Tx-i> 
^^bis^ s \t-msmvi^ & l . » a« 5 1 7 ^ y 

20 ^3tifA^5>:S:7 -r y2 b 1 5 c^:-S]*^90 a it 

4 =t o iz-^mzmis lt^< ^ cizi. o ^»sc}fifi 

6* { ISfi!c$n4. (SJ. .TIT", 7^yi 5^§fi;2^ 

k$ ^ft^-c* o . -i*sre 1 3 > z.^gsre 1 4 

«^<0»$JiH-"C*, 0. ttflHS 1 *j J:l/if7v^5<i 

1 3 tzfcgsre 1 4 <: covzmmmim-X'hz . 

[0020) ftWKl, 7^2. ffA£5fcJ:l*7.f 
yi 5H. V^ixL--K'Jx^Uy#^.>(5)filt'ff®^ 

[002 1 ] ;^ffi)f^(CO^Tl^t4: »A^?t : 

3^M>4>Sl*K\i£4&^rsSU jfA^5 > 7 -< 

y\ 5^^«*§ft4z»^regiffioz<ws»i 4i: 

S(*j*»^a^kS4SKi&8E^-. -#SFH 3 
*SBS. Z^SS 1 4 *te%b IX tj ±\ \ ^Ttiiz L 
X t— iRgKB 1 3 1 Zi^ffltSS l 4 t coHr HSI-f4 t>-?) 
ttJSl^J*^ 3 1 <?) 1 fofSiXh 0.09. 1 

Ofc**-8&w)8|j£fc:JtU tt«^'¥^(c^4^o . 

[0022Jtd<5>T'. -ftft) C!*^)??SiJ8i3!HF*«!=f 

y?t^S:ffif$-r4 t^'^-5*:*{cga-r4.^^7: 

W^S-JKih-f 4 i: , J^jh L*:L8i)i: ^ 4 7 < yco?tjg(i § 
Etj&ttlgi&D. KSaWSTf 4ifc3ft»ib. S/iB§?)S 
B*?3ffilz X 4 SftBi?la3feK ^T USiXWtttto 
fiTSrJg<^ai^-^tL4 3. 4*c. 7 < y^»;: 
«fc 0^ffi^».7 ^ y b intBBS-f 4tt«JtE t ««Stt*f 
fl£W4Cfct!5r4. 

[ 0 0 2 3 J *JSWOSI!fi<0JB}R<0fll«^ iiitf . ?f A 



(4 

5 

W.5<r>^zy < y l 5Z$MLtz<?>z\ -ftsSffH 3 
fcZ&*?u ? § 1 4 t 0?l?&Ei$#ffl-£^s\ 7^15 

h<Fit m&nfcim&im htlb . 7 < y l 5 W5t 

[0024] %>w<r>mb<r>ftm2 . msizmcDftw^ 
mmmiz&t-n ®&-£m$:*tmm. 04 1 m s 10 

*>»$HHBS[ar**. 03, 4(CfcOT, 09, 1 0(~ 
^tts!3fc&ffi0)$!j£fc ilXl 1 , 2 t^-f ^iOSIigO 

UT*OlSBfl*«>&-fS. 03. 4fcfcwc, 7{£»£ 
BH££St*iE*-JB#«OifAKT\ *£ifE£*;h.* f fi 

[ 0 0 2 5 ] d I TH A«7 IzBfcHtlK? < V 1 5 <i 

-»3e» 1 7 ^ Jgjjj L . ffi##Zifc»S& 1 8 IX 20 
H*. 8. 9{i2ft«tHWKlfc-?-fl5|||ti|gSh.fc« 

5. ft, #^Oi^T1i&3a&*?8, 9£$f£-f& 

wf ittwe 1 1 zomm i iB*>«tt<*)7 <> 2 

ttomZHX 04 . 1 6«-fcSK 1 7 JMt^ 7 < 
y 1 5 fc^ffC"*|6HC7 0 2J:iinMiIf8rt 
KJBlSSfii— &SHk 1 9liZ<*SEW 1 8SrJBfiE-f* 

7 * y l 5 iffit'ffll:? -r y 2 tt-t&f&tmm? 

9 fttzjBfSL S ZiKSSftT'* & . 

[00 26] ^MHMSli 7 *y 2 fc 30 

W> fcfifcU »A«7^H«iv«ij&»£J&£$ft.S- 
1 7 iZ#86tt 1 9 £$jSt-43fc38»#?9 . £ 

fc-&iS» 1 6 Sr«fiEtSSfe3aft*^8 

— 7. ZftSffSl 9 • ■ • t5^C90" jtt£ 
■thX otztitMLXU<Zt£.* 03c££-<fc3KfcZ 

[00 2 7] ft, ZZX\ 7<>1 50)lKZ\t7 4 y2 40 

<offi3ofl¥#T*9. 7-f yi 5Ht-yf-fi7^ y2 

(S3 1 -y 2 (TC* 6 . ftflMR 1 «t ff A« 7 <i SLU 

6. 1 7£Z&»SSSl 8. 1 9«07 -f y 2Xlil 5TE 
Hi. 7 02. ifA«7fcJ:tf7 -r y 1 5fi, l^-fil 

[0028] *C»(H:oht»W-4 . fig#&»*«8i 



' fSKHM 0-47884 

6 

6 ^ J:Uf»AR7 fc 7 * y 1 5 b K J: »J EBJBJS$ft& 

-aai&i 7fcs^*>^art^fcs«t&jRsaL, » A 

<S7 1 7 < y 1 5 t*»4,fll*S*i4za3lB l SisiV 

9 rtozacSEB 1 9 fcSrtA^^Kfc 
SfMS-JMt". -ifcjj£88i 6. 1 7rSfm. Z^ffi 
B 1 8 . 19 LT t J; u. i LT t-K 

aKkZ<J^Ktf5ig$HiSK-4 t(7)liA3clfij&^ 8 . 
9 1 <7) 1 ^fittfJ) 0.09. 10 tSrfflf* 

[ 0 0 2 9 ] 4fc, -J.fi kSfeX«i3R^ 8 rt<0-3!« 
?§ 1 6{i3A<S7 i: 7 y l 5 t «t *) BS&fSLZtih 
1 7O2f&0S$#ij 0 . JgeSKlSiffiSt 2fg 
1 S /crt-^giESS 1 7 <7)%Stitfm< %&&%)miri& < 
±mUzXolz-'^^ie t 1 7cr>7 < y 

ffl-f«8Siif5ffitji:i4je*><b i srv\ -aca 

SS l 7Jil8aaHfliiina*«-<Jc8E» l 6o^^. 7 * 
S§ 1 9 k 1 8 1 ^Hffi fc-(XSSa» 1 6 1 1 7 t^Wfiit 

[0030] *m&mmmmcoffimz xtai, m 
mmmm 1 <o«* t ah 7 <n^z 7 ^ y 

l 5 $-7 < y2<&Mfrn&$z-£&Lfi:<nz^ 7 <v\ 
Ti^^tR^f^^»#Coix^*>/b, 7^ yi 5 

&fl4£t*<-C^4. S/c. ifA«7«aSt-»3S» 
fcZiJcffiffifc if A«7 tsssx**^ 

[003 1 ] BBB«03!ifc<OJB!B3 . 05Jiffi<?)J6B^|j 

cfe^-c. @9. i otz^-mmmmm&axt/m 
i , 2 iz^-t^m^mmmm i wwjKt xttfis 

5{3JJV^T. 2 1 (±IE^ tt*)jf AST*. ^SMlSCf 
^Xf'/lSia Wt t'It«07 -< y 2 2 ££R U/S— **tj« 

[0032] i I Tit A«i2 1 (C»jfi$*Ut 7 -f y 2 2 
lift A« 2 l olHM i KfiH i :tR-*i*i t J: 9 W 
tJg€$fL. Jtflgtf>7 y 2 2 afiftTO i t-foitz> 
i^TV^I). EP*>, *SiS<0JB!E-C«ftflJfil..}fAfi2 
1 < y 2 2*«-f*riE»§ii. SWa-^* NT'?> 
6KGfiafi* : F2 0*flt«LT^|). .TOJ: p t^Httw 
mifCfc^-Cii, m\fa 1 iif A« 2 1 Rl<7 <V22 
ifi-WBWfafthhifi . ttW« 1 1 7 4 y 2 2 1 (Mijfli 



7 

■i V2 2 az-i¥&ffiS>. $'Af£2 1 tTM?)7 < V2 

(003 3) #&m=t-2 Otfttm 1 . »a«2 1 & 
W7 < V22frh-fcmt*iXOlo<7)X'\i. f&£iS& 

-&Ms$t-&;m?<t z&fS.~tm3i.&m z F2 o^s 

£ffiHSfi.4t>*)fc$:4. 4ft. S&ajfiSt^Otfttaj 
45 1 t7 <>2 2tZ'?Amttcr)i J cr>{i^ 7-ry2 2£^ 
S£4SUfc#A«2 1 tfttMl h^))W(cXStWJB 

u ao»A<R2 1 <7>y < y 2 2U$)Z mm foil's. 

IZTBSEt&t o (Cf fit*. tt«J« 1 0«HC-<X8S»i: 
ZiXSEB #3<S fcJBfiR $ ft 4 . 
[ 0 0 3 4 3 § h (c. $sS&m=f- 2 OtffftWttflMK 
lt7^>22a if a«2 1 k~F«8?)7 
-f y 2 2 *-im&® k Lft I flWi. WXW. 2 1<T)7 
<V2 2'c ?M<?>±.mzm%-tZ> 7 <V2 2 a t 
£9}jA£[5]-(cL. iktyUlcr>7jy22ztZ0){±® 
« 1 *>±IB!fc31£-rSffAlK2 1 -< y 2 2 1 
* { E5ct 4 J: 3 M&KH § tfiiff ttfliS 1 <Of?S£-& 

[ 0 0 3 5 ] ffi. C 1X\ »a«2 1 fl-efUO 
7 < y 2 2 {40 1 teSctSBPtoHifc^BIR 1 ®7 
-r y 2 CDS £ «0»^-Cft 4.23 (i&SJJHR ? 20(7) 

w§££->xw&ztLfi:mkzm?i>h. 4ft. 24 
2 5 ts-a^EB 2 4 1 uB£-r izasas-e 

ft4 . 

[0036] mzmmz^-zmm-th . 

2 4 fcsrt^t 24 t&afcSE u isiatzaca 

B2 5<cSfi^M*Ki^4i#5vr?£-r. Ml. 
iB2 4r|g. rifcSK2 5$f&$ai/tt>Jo. ^ 

-mt lt i>-9^k=&mk<m&mm+& *><*> 
JsSMfiti 1 2 0 cottfros 1 <o 1 ftft'itrft 0,09, 
1 Olz^tom^MlzttL. mfccomZtf^Hz* 

[00373 *&w<nm&0>immmtfL\z£tLii* urn 

<v%t&mi& 1 RtttffAS2 1 OHK$liff 

Afi 2 1 RtftiHWE 1 ^TfflJ 137^224 ft ii 22a 
£H 1 £jjrf7 < y 2 O^fl-^JSST'ita LftOT", 7 
-r y 2 2«0+IBJ«U&-C»A«2 1 fcj OZofcjl&^ft 

-f > 2 2SW^£iSeLT«KL£<Ti3SBiO«£{± 

#T £ 4 . 4ft, -»5EB k -ftsSSS t -CR-<osa»a 
-v h££fa££;iTiSit4ft"tt&?re. §J3i ztXh 
#$fl(CT'£ 4 . 

[0038] »B^05Ut^»JB4 • [26 . 7ttfl6<0»$! 



(5) ^Biffl 0-4 7SS4 

8 

iZ^kiimmmmZ'h^. 126. 7(CfcivC. E^tv 

v ^■kmmmwvmtmm 1 3 ^?s.€ t raas-c- 

ftO. -?-c7)1^5r^Bg-f4. H6fctilvC. 3 1 

3 2«aa»S:[ai}B*i-4 7 < y-c-. .^tes- 

^3 l<0«JB*iaii:44 7^ y3 2±TSI{jf±a;<gS^ 
4. 

[0039] iii^fEHfl^Jt^jg® i izhXlz-hix 
tf. ^tt*^3 3t. 7 < y 3 2(i7 

10 <y2tcfflSU, 7-f y3 2^±TaSraS1-4W(ift 
WSlT'ft4. Sfc. J£BR<7)^ig^®2(c.oTiii6it 
If. »^tt3U±*&fflfr8A1/9lZ. 7 < >3 
2li7^y2HfflSL. 7^y3 2c7)±TS:r3IfSt4 
Olitt^]^ 1 Tft 4 . 4ft. *HU*>a3fc*)JBJBi 3 izhX 
litbtiii . ^MS^f 3 1 2 0 7 -r y 

3 2li7^y2 2atCfi3SL. 7 < y 3 2^±Sa:ag 
■TSOUfWJSl . HT»S:iSS , f-*^liSA«2 1? 
ft4. 

[004 0] 5 1(i#7^ 5 2(ii«Si 

20 $rE®^)£f 47 ^ yt*. mi^[6]t^:47 -f > 5 2c7) 
±T^I±ra*4gt'ft4 . Cix^^qflcO^tl^fM i |.-ft 
Zlitbi\li\ Hi»A«[5C. 7 -f y 5 21x7 

-f y 1. 54cffi 4 .^ft, ^oHIS^.II. 2 iZhX 
(i*Wf . if A1S5 1 tiff A«7 13. 7 -f > 5 2li7 ^ 
yi 5(cffl3-f4. 4ft. H^W^SfeiOff^sic^xis: 
ftiltf. J¥7.«5 1 l±J¥A«2 1 13. 7 >f > 5 2lif¥7v 
• &2 1<0TfflJ«37<f y2 2£;ffi3-t4. 

[004 1 ] *^<7)^Jg^®ICi3V >T{i . E6 ?3Jb 
T#38!f£ $ ilft 7 ^ y 3 2 (5]±c0fHH*: A > l-tzOh^ , 
30 7-f y3 2C0i«§^2At1-4. 4ft, B7;>>_LT* < BB 
tt«fc*ofc7 -f y 5 2|H)±wra1|!S^ 2 Ac if ?M 

5 l ct)^K^7 -f y 5 2 <o_hffl»a»£Ti835 4 X'^ii 
£2Att&. % LT . 0R(fl26cOffi£T^J&*?x4 
SS&?:-»:yiiS§. 07^«T'iB€$7i4fl!»rZS3i 
Bk tftli^. -<K8S!3kafcSE»<07 <>32. 5 2 
T'EH^B£ S il4 #«SS§rrM S a I it c 

temp 2 A cr> S = A X 2 A = 2 A 2 1 & 0 PI -T" £ 4 , 
[ 0 0 4 2 ] m-i X . 8IKW>E«/«i& L < 1 4 . I 
«. -^SBkZ^SS5«0Efa^#L< Lv-s^. IRS 
40 jftttfi6WKV^Sa«Ea3fi»fc-f4Ck3&«T&4. 4ft, % 

. . ?8 1 9tf#Ktz-ixtfMt-<r,$mt z&i&T& ~ t 

L<=Sr4. 

[0043] ftwnmmmm 5 . usii^^?^ 

- SSO^HI.(Cfclf4^^l§oaS§Kiffi^ffi^6<3(c^t 
8a»BriBE3-Cft4. 08^^T. 05? Ut-v^«tfl|iS 
li% H J!cOII!Sco^!SlJljS4«Offi^kf5HfT'ft i ), ^iO 
50 tt»D!£W*-4. H8Hfc^T. 54(ir$;.K, 5=,'s 
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5<D±.TnUtfflftmXhl. 5 6li7 4 y 5 5tf)«»T 

as 5 4 > weaefesafts^BJB^iaiKSis* 

[0044] £ft5r8«5J«05gi£?)JBJB 1 CfcTliAfl 
(±\ tf'A&5 4ii$-AlS5(C. 7-f >5 4 V\ 5 
lz. 4S3l55 6(ift«JlS[itwSftafc:fflS-r4. 
JMB^tfitfD^S 2 (C&T » Jftiltf . ff A« 5 4 (iff a 
7 * 5127 -r y 1 5(1. J8S5 6tttfc«J|g 

£>T li#>jx<i\ ff a1R 5 4 Uff A« 2 1 , 7-^55 
JiffA«2 1 ?)T»07 4 V2 2(C. 6littflMK 

t*Ttt»*ltf. ffA«5 4(i#A«5 It. 7^5 
5(i7^y5 2(:. JS»56li7*y5 2<73fiBSfcfflS 

[ o o 4 5 j ±.H7>£ o^mmzxtm. 7 4 >5 5«D 
JS&oigffi A*¥ o T'JS^'o £ m £ LX v> * cr>x\ 74 

<&9. «JB*isj»iaiH«^fi**«isi±-r4. *>t. 7 
-f y 5 5 1 twra 1 'c mmmtfjz* < *4<3T. & 

SMcfc(tl>7 < y 5 5 ttttMl k*)j«!?ttfciti_L* 

[0046] m^mmmm6 . mwtj&mmm 

<. ^(iiMT'^tW:. HRt£ftflMttc«c£LT 
5t#$:&£&ttfiEA«fc&il4gfflT&* 6 0 0 - 1 2 0 

[004 7] ^^IQfcw^JBfcjS-f-flfj&o J: 0 fc- 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve the efficiency of heat exchange while 
maintaining strength, by stacki:^ alternately a primary flow passage member 
constructed by providing a plurality of parallel fins upright between partition 
placet; being parallel to each other and a secondary flow passage member 
constructed by providing a plurality of parallel fins upright on the surface 
and the rear of an insertion pl.aiie . . 

SOLUTION: An insertion plat*-? (sjO-S a monolithic ( mold ed^ product having a 
plurality of parallel £late- shaped fins 15 provided" upright on both the surface 
and the rear thereof and the fins 15 are formed in parallel so that they are in 
the same direction on the surface and rear sides of the insertion Dl«t:e 5. A 
heat exchange element 3 constructed of partition ttlatea 1 and fins 2 
constitutes a primary flow passage member, while the insertion p.l ote 5 and the 
fins 15 constitute a secondary flow passage member. A sensible heat exchanger 
6 is constructed by t * ie ne ^t exchange element 3 and the "insertion 

P^te 5 alternately so that the directions of the fins 2 and 15 intersect each 
other at an angle of 90° . Supply air from the outdoors to the indoors is 
made to flow through a primary passage 13 inside the heat exchange element 3 
and exhaust from the indoors to the outdoors is made to flow through a 
secondary passage 14 by exchange ventilation equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable structure for the sensible-heat exchanger which carries out 
heat exchange only of the sensible heat between the indoor air discharged especially and the outdoor air to inhale about 
the heat exchanger used for a heat exchange ventilator or a conditioner. 
[0002] 

[Description of the Prior Art] As a heat exchanger used for a heat exchange ventilator or a conditioner, many heat 
exchangers of a cross flow mold are used. There are a total heat exchanger which carries out heat exchange of the both 
sides of the sensible heat and the latent heat, and a sensible-heat exchanger which carries out heat exchange only of the 
sensible heat in this heat exchanger. The perspective view of the conventional sensible-heat exchanger drawing 9 was 
indicated to be to JP,60-238684,A, and drawing 10 are the partial side elevations of drawing 9 . 
[0003] In drawing, the dashboard which 1 set predetermined spacing, countered mutually and was formed, and 2 are 
the tabular fins set up in parallel with plurality between dashboard 1 comrades. And the primary passage 10 where the 
90 degrees of the directions of passage differ, and the secondary current way 1 1 constitute the sensible-heat exchanger 
4 formed by turns by constituting the heat-transfer element 3 which has rectangle passage with two dashboards 1 and 
the tabular fin 2 set up in the meantime, and carrying out the laminating of this heat-transfer element 3, changing the 90 
degrees of the directions of passage at a time. 

[0004] By the sensible-heat exchanger 4, in order not to exchange humidity used as the latent heat, the polyethylene 
which does not have moisture permeability as the quality of the material of a dashboard 1 or the tabular fin 2 is used. 
Then, the sensible-heat exchanger 4 is manufactured using the heat-transfer element 3 which has the rectangle passage 
which made the dashboard 1 and the tabular fin 2 one. After knowing the trade name thump rye (trademark No. 
1919273) for example, by Sumitomo Chemical Co., Ltd. as an ingredient of a heat-transfer element 3 and cutting this in 
a predetermined configuration, the sensible-heat exchanger 4 is constituted by carrying out a laminating, changing 90 
degrees of passage at a time. 

[0005] And air supply are passed among drawing to the primary passage 10 which crosses at the include angle of 90 
degrees, exhaust air is passed on a sink and the secondary current way 11, and the sensible heat is exchanged among 
them. As shown in drawing 10 , the sensible-heat exchanger 4 serves as a configuration which is made to carry out a 
total of two-sheet polymerization of the dashboard 1 between the primary passage 10 and the secondary current ways 
1 1 which perform heat exchange, and inserts it into it, in order to carry out the laminating of the heat-transfer element 3 
which consists of two dashboards 1 which constitute the field of the direction of a laminating of each passage. 
[0006] In addition, a sensible-heat exchanger must use the adhesives for plastics, in order to make it a configuration 
which fixes wave-like the top-most vertices and the dashboard of an insertion plate with adhesives like a total heat 
exchanger, since a total heat exchanger differs from the quality of the material. However, by various reasons, since the 
adhesives for plastics are unsuitable, generally, they correspond by adoption of the above structures by the sensible- 
heat exchanger so that the binder for plastics can be made unnecessary. 
[0007] 

[Problem(s) to be Solved by the Invention] Since it was constituted as mentioned above, two dashboards 1 intervened 
between the primary passage 10 where air supply flow, and the secondary current way 1 1 where exhaust air flows and 
the conventional heat exchanger became big thermal resistance, it had the trouble that the heat exchange engine 
performance worsened. It was made in order that this invention might solve the above troubles, and it aims at obtaining 
a heat exchanger with high heat exchange effectiveness, maintaining reinforcement. 
[0008] 

[Means for Solving the Problem] The heat exchanger concerning this invention is equipped with the primary passage 
member which has heat exchange nature and which sets up two or more parallel fins and forms primary passage among 
parallel dashboards mutually, and the secondary current way member which sets up two or more parallel fins on the 



front reverse side of an insertion plate, respectively, and forms a secondary current way, and carries out the laminating 
of said primary passage member and said secondary current way member by turns. 

[0009] Moreover, it has the dashboard which has heat exchange nature, and the insertion plate which set up two or 
more parallel fins on the front reverse side, and while making parallel the fin of each other set up by the front flesh side 
of said insertion plate, the laminating of said dashboard and said insertion plate is carried out by turns, and primary 
passage and a secondary current way are formed in the front flesh side of said dashboard, respectively. 
[0010] Moreover, the laminating of the passage unit which consists of a dashboard which has heat exchange nature, and 
an insertion plate with which one fin of the front flesh sides was united with said dashboard while setting up two or 
more parallel fins on the front reverse side is carried out, and primary passage and a secondary current way are formed 
by turns. 

[001 1] Moreover, the 1st [ which has heat exchange nature ] passage member which set up two or more parallel fins of 
each other among parallel dashboards, The front flesh side of an insertion plate is equipped with the 2nd passage 
member which set up two or more parallel fins, respectively. While making each fin height of the front flesh side of 
said insertion plate into the one half of the fin height between said dashboards, arrange mutually the fin of the front 
flesh side of said insertion plate in primary passage and the direction of a secondary current way, and primary passage 
and a secondary current way are formed in a front flesh side. While carrying out the laminating of said 1st passage 
member and said 2nd passage member by turns, said primary passage and said secondary current way are formed in the 
direction of a laminating by turns. 

[0012] Moreover, the include angle of said primary passage and said secondary current way to make is made into 90 
degrees. 

[0013] Moreover, the include angle of said primary passage and said secondary current way to make is carried out 
except 90 degree. 

[0014] Moreover, each passage cross section divided with said fin for said every passage is made equal. 

[001 5] Moreover, when distance between said fins which forms said primary passage is set to A, it constitutes so that 

each of spacing of said dashboards which form said primary passage, spacing of the dashboards of the both sides which 

form said secondary current way, and said fin spacing set up by said insertion plate may be set to 2A. 

[0016] Moreover, the tip configuration of the fin set up by said insertion plate is made flat or broad. 

[0017] 

[Embodiment of the Invention] 

The gestalt of implementation of this invention is explained about drawing below gestalt 1. of implementation of 
invention. The perspective view and drawing 2 which show a sensible-heat exchanger [ in / in drawing 1 / the gestalt of 
implementation of this invention ] are the partial side elevation of drawing 1 . In drawing 1 and 2, the same sign is 
given to the same as that of the configuration of drawing„9 and the conventional technique shown in 10, or a 
corresponding part, and the explanation is omitted. In addition, the heat exchange ventilator and the whole conditioner 
configuration which carry the sensible-heat exchanger of this invention are the same as that of a well-known thing 
conventionally. 

[0018] In drawing 1 and 2, the insertion plate 5 is an insertion plate which really which set up two or more parallel 
tabular fins 15 to front flesh-side both sides, respectively consists of a moldings. The fin 15 formed in the insertion 
plate 5 here is formed in parallel so that it may become the same direction on the side front and background of the 
insertion plate 5. In addition, the tabular fin 2 between the parallel dashboard 1 which constitutes a heat-transfer 
element 3 from a gestalt of this operation, and this dashboard 1 is also really fabricated. The primary passage where 13 
is formed in a heat-transfer element 3, and 14 are secondary current ways formed between the dashboards 1 which 
adjoin the insertion plate 5 and this on both sides of a fin 15. 

[0019] That is, the heat-transfer element 3 which consists of a dashboard 1 and a fin 2 accomplished the primary 
passage member, and has accomplished the secondary current way member with the insertion plate 5 and the fin 15. 
And the sensible-heat exchanger 6 is constituted by carrying out the laminating of a heat-transfer element 3 and the 
insertion plate 5 by turns so that 90 degrees of sense with fins 2 and 15 may intersect perpendicularly. In addition, the 
height of a fin 15 is the abbreviation one half of the height of 2, the height of the direction of a laminating of the 
primary passage 13 and the secondary current way 14 is the same here, and since a dashboard 1 and the insertion plate 
5 are squares, the width of face is also the same [ the plate ]. Therefore, the passage cross section of the primary 
passage 13 and the secondary current way 14 is the same. 

[0020] A dashboard 1, a fin 2, the insertion plate 5, and a fin 15 all consist of the same quality of the material as the 
former, such as polyethylene. 

[0021] Next, actuation is explained. Exhaust air from the interior of a room conventionally to [ with a well-known heat 
exchange ventilator / outdoor ] the secondary current way 14 of the secondary current way member which consists of a 
sink, an insertion plate 5, and a fin 15 for the air supply from outdoor to [ interior of a room ] the primary passage 13 in 
a heat-transfer element 3 is passed. Of course, it is good also considering exhaust air and the secondary current way 14 



as air supply in the primary passage 13. anyway, what isolates between the primary passage 13 and the secondary 
current ways 14 is only one of the dashboards 1 of a heat-transfer element 3, and since it compares with the 
conventional configuration shown in drawing 9 and 10 and a dashboard becomes half, thermal resistance is small, and 
the heat exchange engine performance is markedly alike, and improves. 

[0022] By the way, if it says why the conventional heat-transfer element had formed the dashboard in the both sides of 
the direction of a laminating primarily, the point resulting from a point without the thing holding a fin tip is large. That 
is, if dashboard of one of the two is simply abolished with the configuration of the conventional heat-transfer element, 
since it will be in a free condition and reinforcement falls, the tip of the fin which becomes the abolished side will 
become the cause which causes reduction of the flow passage area by the deformation and deformation at the time of a 
laminating, as a result heat exchange performance degradation. Moreover, airtightness with the dashboard which 
adjoins the fin of an end face and this according to deformation of a fin will fall. 

[0023] Since the fin 15 was set up on the front reverse side of the insertion plate 5 according to the configuration of the 
gestalt of operation of this invention, if the flow passage area of the primary passage 13 and the secondary current way 

14 is the same, the height of a fin 15 is good in the one half of the height of a fin 2. Therefore, since the operation 
effectiveness same with it being mutually connected with an insertion plate and being reinforced with the way point of 
a fin is acquired, even if connect the tip of a fin 15 and it does not reinforce it, the degree of deformation is low, and a 
heat exchanger with the high heat exchange engine performance can be obtained, maintaining reinforcement as a 
whole. 

[0024] The perspective view and draw] ng.4 which show a sensible-heat exchanger [ in / in gestalt 2. drawing 3„ of 
implementation of invention / the gestalt of implementation of other invention ] are the partial side elevation of drawing 
3 . In drawing 3 and 4, the same sign is given to the configuration of drawing 9 and the conventional technique shown 
in 10 and drawing 1 , and the same as that of the configuration of the gestalt 1 of operation of invention shown in 2 or a 
corresponding part, and the explanation is omitted. In drawing 3 and 4, 7 is the insertion plate of the shape of a square 
which has heat exchange nature, and really which set up two or more parallel tabular fins 15 to front flesh-side both 
sides, respectively consists of a moldings. 

[0025] The fin 15 formed in the insertion plate 7 here is formed so that it may intersect perpendicularly on the side 
front and background of the insertion plate 5, while it forms the primary passage 17, and another side forms the 
secondary current way 18. 8 and 9 are heat-transfer elements which have rectangle passage with two dashboards 1 and 
the tabular fin 2 set up in the meantime. In addition, the tabular fin 2 between the parallel dashboard 1 which 
constitutes heat-transfer elements 8 and 9 from a gestalt of this operation, and this dashboard 1 is also really fabricated. 
The primary passage formed in the heat-transfer element 8 which has a fin 2 in the direction where 16 is parallel to the 
fin 1 5 which forms the primary passage 17, and 19 are secondary current ways formed in the heat-transfer element 9 
which has a fin 2 in the direction parallel to the fin 1 5 which forms the secondary current way 18. 
[0026] Namely, the heat-transfer elements 8 and 9 which consist of a dashboard 1 and a fin 2 accomplish primary 
passage and a secondary current way by turns in the direction of a laminating. The heat-transfer element 9 which forms 
the primary passage 17 formed in either of the front flesh sides of the insertion plate 7 and the secondary current way 
19, or the heat-transfer element 8 which forms the secondary current way 18 formed in either of the front flesh sides of 
the insertion plate 7 and the primary passage 16 adjoins, and the laminating is carried out. and the primary passage 16, 
the secondary current way 18, the primary passage 17, and the secondary current way 19 ~ the sensible-heat exchanger 
6 in which primary passage and a secondary current way were formed by turns is constituted by carrying out the 
laminating so that 90 degrees may intersect perpendicularly as mutually as ... 

[0027] In addition, the height of a fin 15 is the abbreviation one half of the height of a fin 2, and the pitch between fins 

15 is twice the pitch between fins 2 here. Since a dashboard 1 and the insertion plate 7 are squares, the width of face is 
also the same. Therefore, each passage cross section of the passage divided by the fin 2 of the primary passage 16 and 
17 and the secondary current ways 18 and 19 or 15 is the same. Moreover, a dashboard 1, a fin 2, the insertion plate 7, 
and a fin 15 all consist of the same quality of the material as the former, such as polyethylene, and all have heat 
exchange nature. 

[0028] Next, actuation is explained. Exhaust air from the interior of a room conventionally to [ with a well-known heat 
exchange ventilator / outdoor ] the secondary current way 18 which consists of a sink, an insertion plate 7, and a fin 1 5, 
and the secondary current way 19 in a heat-transfer element 9 for the air supply from outdoor to [ interior of a room ] 
the primary passage 17 by which partition formation is carried out with the primary passage 16 and the insertion plate 
7, and fin 15 in a heat-transfer element 8 is passed. Of course, it is good in the primary passage 16 and 17 also 
considering exhaust air and the secondary current ways 18 and 19 as air supply, anyway, what isolates between primary 
passage and secondary current ways is only one of the dashboards 1 of heat-transfer elements 8 and 9, and since it 
compares with the conventional configuration shown in drawing 9 and 10 and a dashboard becomes half, thermal 
resistance is small, and the heat exchange engine performance is markedly alike, and improves. 
[0029] Moreover, although the flow of the primary passage 17 is bad and heat exchange effectiveness can be regarded 



as low since the primary passage 16 in a heat-transfer element 8 will have the passage 17 twice the height of primary by 
which partition formation is carried out with the insertion plate 7 and a fin 15 and the total passage cross section will 
also become twice if it glances Since each passage cross section of the passage divided by the fin 2 of the primary 
passage 16 'and 17 or 15 is the same as mentioned above, resistance of each passage does not change. Moreover, 
although the total passage cross section is the one half of the primary passage 16, since fin 15 height is the one half of 
fin 2 height, the primary passage 17 has the high heat exchange effectiveness of air supply and exhaust air, and covers 
the engine-performance side. Relation with the secondary current ways 19 and 18 is also the same as relation with the 
primary passage 16 and 17. 

[0030] Since the fin 15 was set up in the height of the one half of a fin 2 on the front reverse side of the insertion plate 
7 like the case of the gestalt 1 of implementation of invention according to the configuration of the gestalt of operation 
of this invention Since the operation effectiveness same with it being mutually connected with the insertion plate 7, and 
being reinforced with the way point of a fin 15 is acquired, even if connect the tip of a fin 15 and it does not reinforce 
it, the degree of deformation is low, and a heat exchanger with the high heat exchange engine performance can be 
obtained, maintaining reinforcement as a whole. Moreover, since primary passage and a secondary current way are 
formed in the front flesh side of the insertion plate 7 and heat exchange is performed through the insertion plate 7, the 
insertion plate 7 can be effectively utilized as a dashboard, and heat exchange area can be increased. 
[0031] Gestalt 3. drawing 5 of implementation of invention is the perspective view showing the sensible-heat 
exchanger in the gestalt of implementation of other invention, the configuration of the conventional technique shown in 
drawing.9 and 10 in drawing .5 , and drawing..].. R> — the same sign is given to the same as that of the configuration of 
the gestalt 1 of operation of invention shown in 1 and 2,,or a corresponding part, and the explanation is omitted. In 
drawing 5 R> 5, 21 is a square-like insertion plate and really which set up two or more parallel tabular fins 22 to front 
flesh-side both sides, respectively consists of a moldings. [0032] The fin 22 formed in the insertion plate 21 here is 
formed in parallel so that it may become the same direction on the side front and background of the insertion plate 21, 
and upper fin 22a is united with the dashboard 1 . That is, a dashboard 1, the insertion plate 21, and a fin 22 are really 
fabricated with the gestalt of this operation, and the heat-transfer element 20 which is a passage unit consists of them. 
Thus, in the gestalt of this operation, although a dashboard 1, the insertion plate 21, and a fin 22 are really moldingses, 
as for a dashboard 1 and a fin 22, another member may be joined. Moreover, since a moldings, then both are the same 
configurations, the laminating of the fin 22 of a moldings, the insertion plate 21, and the bottom can really be carried 
out for a dashboard 1 and fin 22a only from the same member. 

[0033] a heat-transfer element 20 really fabricates from a dashboard 1, the insertion plate 21, and a fin 22 -- having - 
**--****-- if it is made to rotate in every 90 degrees of the directions of a flat surface and the laminating of the heat- 
transfer element 20 is carried out, the heat-transfer element 20 which forms primary passage and a secondary current 
way will be arranged by turns. Moreover, if a heat-transfer element 20 carries out the laminating of the thing of another 
member to the order of the insertion plate 21 and dashboard 1 which set up the fin 22 on the front reverse side by turns 
and the fin 22 direction of the insertion plate 21 is made to intersect perpendicularly in the direction of a laminating by 
turns with a dashboard 1 and a fin 22, primary passage and a secondary current way will be formed in the front flesh 
side of a dashboard 1 by turns. 

[0034] furthermore, a heat-transfer element 20 a dashboard 1 and fin 22a really by what really used the fin 22 of a 
moldings, the insertion plate 21, and the bottom as the moldings, respectively The direction of the fin 22 of the 
insertion plate 21 and fin 22a which contacts this insertion plate bottom is made the same. If a sequential array is 
carried out so that the fin 22 of the insertion plate 21 bottom which contacts fin 22a of a dashboard 1 and this 
dashboard 1 bottom may intersect perpendicularly, primary passage and a secondary current way will be formed in the 
front flesh side of a dashboard 1 by turns. 

[0035] In addition, the height of the fin 22 of each front flesh side of the insertion plate 21 is the abbreviation one half 
of the height of the fin 2 of the gestalt 1 of implementation of invention shown in drawing 1 here. 23 is the sensible- 
heat exchanger constituted by the laminating of a heat-transfer element 20. Moreover, it is the secondary current way 
where primary passage and 24 cross at right angles, and the primary passage 24 and 25 cross at right angles. 
[0036] Next, actuation is explained. A sink and exhaust air from the interior of a room similarly to [ outdoor ] the 
secondary current way 25 are passed for the air supply from outdoor conventionally to [ with a well-known heat 
exchange ventilator / interior of a room ] the primary passage 24 in a heat-transfer element 20. Of course, it is good also 
considering exhaust air and the secondary current way 25 as air supply in the primary passage 24. anyway, what 
isolates between primary passage and secondary current ways is only one of the dashboards 1 of a heat-transfer element 
20, and since it compares with the conventional configuration shown in drawing 9 and 10 and the thickness of a 
dashboard becomes half, thermal resistance is small, and the heat exchange engine performance is markedly alike, and 
improves. 

[0037] Since it set up in the height of the one half of the fin 2 which shows Fins 22 or 22a to the front flesh-side [ of the 
insertion plate 21 ] or insertion plate 21, and dashboard 1 bottom like the case of the gestalt 1 of implementation of 



invention at drawing 1 according to the configuration of the gestalt of operation of this invention Since the operation 
effectiveness same with it being mutually connected with the insertion plate 21, and being reinforced with the way 
point of a fin 22 is acquired Even if connect the tip of a fin 22 and it does not reinforce it, the degree of deformation is 
low, and a heat exchanger with the high heat exchange engine performance can be obtained like the case of the gestalt 1 
of implementation of invention, maintaining reinforcement as a whole. Moreover, since a direction is changed and the 
laminating of the same passage unit is only carried out on primary passage and a secondary current way, a 
manufacturing cost is made cheaply. 

[0038] Gestalt 4. drawing 6 of implementation of invention and 7 are the passage sectional views showing notionally 
the passage cross section of the sensible-heat exchanger in the gestalt of implementation of other invention. In drawing 
6 and 7, the whole configuration which is not illustrated is the same as the gestalt 1 of implementation of invention 
thru/or the configuration of 3, and omits the explanation. In drawing 6 , it is the fin with which 3 1 carries out a heat- 
transfer element and 32 carries out partition formation of the passage, and it joins or unites with a dashboard or an 
insertion plate, and the fin 32 vertical section used as the direction of a laminating of a heat-transfer element 3 1 is 
connected mutually. 

[0039] If this is applied to the gestalt 1 of implementation of invention, a heat-transfer element 31 will be equivalent to 
a heat-transfer element 3, a fin 32 will be equivalent to a fin 2, and a dashboard 1 will connect the vertical section of a 
fin 32. Moreover, if it applies to the gestalt 2 of implementation of invention, a heat-transfer element 3 1 will be 
equivalent to heat-transfer elements 8 and 9, a fin 32 will be equivalent to a fin 2, and a dashboard 1 will connect the 
vertical section of a fin 32. Moreover, if it applies to the gestalt 3 of implementation of invention, it will be the 
insertion plate 21 that a heat-transfer element 3 1 being equivalent to a heat-transfer element 20, and a fin 32 being 
equivalent to fin 22a, and connecting the upper part of a fin 32 connects a dashboard 1 and this lower part. 
[0040] In drawing 7 , it is the fin with which 51 carries out an insertion plate and 52 carries out partition formation of 
the passage, and the vertical edge of the fin 52 used as the direction of a laminating is an open end. If this is applied to 
the gestalt 1 of implementation of invention, the insertion plate 51 is equivalent to the insertion plate 5, and a fin 52 is 
equivalent to a fin 15. Moreover, if it applies to the gestalt 2 of implementation of invention, the insertion plate 5 1 is 
equivalent to the insertion plate 7, and a fin 52 is equivalent to a fin 15. Moreover, if it applies to the gestalt 3 of 
implementation of invention, the insertion plate 51 is equivalent to the insertion plate 21, and a fin 52 is equivalent to 
the fin 22 of the insertion plate 21 bottom. 

[0041] In the gestalt of operation of this invention, when spacing of fin 32 comrades with which the upper and lower 
sides of drawing 6 were connected is set to A, the height of a fin 32 is set to 2A. Moreover, the upper and lower sides 
of drawin g 7 set spacing of fin 52 comrades used as an open end to 2A, and set the dimension from the upper limit 
section of the fin 52 of the front flesh side of the insertion plate 51 to the lower limit section to 2A. And when passage 
formed with the configuration of primary passage and drawing, 7 in the passage formed, for example with the structure 
of drawing 6 is made into a secondary current way, the side where one side is perpendicular to A Be fastidious sets to 
S=Ax2A=2A2 of 2A and is the same [ each passage cross section S by which partition formation is carried out with the 
fins 32 and 52 of primary passage and a secondary current way ]. 

[0042] Therefore, the pressure loss of passage becomes equal. Consequently, it can consider as a sensible-heat 
exchanger with the high heat exchange engine performance, making equal the pressure loss of primary passage and a 
secondary current way. Moreover, in the gestalten 1 and 3 of implementation of invention, all the passage cross 
sections are made equally, and if the whole sensible-heat exchanger is seen as a result from heat-transfer elements 8 
and 9 forming primary passage and a secondary current way by turns in the gestalt 2 of implementation of invention, 
the passage cross section will become equal. 

[0043] Gestalt 5. drawing 8 of implementation of invention is the passage sectional view showing notionally the 
passage cross section of the sensible-heat exchanger in the gestalt of implementation of other invention. In drawing 8 , 
the whole configuration which is not illustrated is the same as the gestalt 1 of implementation of invention thru/or the 
configuration of 4, and omits the explanation. In drawing 8 , it is the fin with which 54 carries out an insertion plate and 
55 carries out partition formation of the passage, and the vertical edge of the fin 55 used as the direction of a laminating 
is an open end. 56 is the edge of a fin 55, the thickness of a fin becomes thick toward an end face, the end face itself is 
parallel to the insertion plate 54, and it forms the flat side perpendicular to the direction of a laminating of a sensible- 
heat exchanger. 

[0044] If this is applied to the gestalt 1 of implementation of invention, a fin 55 is equivalent to a fin 15, and an edge 56 
is equivalent to the insertion plate 5 for the insertion plate 54 at the contact section with a dashboard 1 . Moreover, if it 
applies to the gestalt 2 of implementation of invention, a fin 55 is equivalent to a fin 15, and an edge 56 is equivalent to 
the insertion plate 7 at the contact section with a dashboard 1 for the insertion plate 54. Moreover, if it applies to the 
gestalt 3 of implementation of invention, a fin 55 is equivalent to the fin 22 of the insertion plate 21 bottom, and an 
edge 56 is equivalent to the insertion plate 21 at the contact section with a dashboard 1 for the insertion plate 54. 
Furthermore, if it applies to the gestalt 4 of implementation of invention, a fin 55 is equivalent to a fin 52, and an edge 



56 is equivalent to the insertion plate 51 for the insertion plate 54 at the edge of a fin 52. 

[0045] Since the configuration where the end face of the edge of a fin 55 was even, and spread is carried out according 
to the above configurations, the touch area in the contact part of a fin 55 and a dashboard 1 becomes large, and the 
spacing capacity of the direction of a laminating improves. Moreover, since the touch area of a fin 55 and a dashboard 
1 becomes large, thermal conductivity becomes good and the heat exchange engine performance improves. Moreover, 
the airtightness of the fin 55 and dashboard 1 in the side edge side of a sensible-heat exchanger also improves by 
improvement in that an edge is broad and maintenance capacity. 

[0046] In the gestalt 1 of implementation of the gestalt 6. above-mentioned invention of implementation of invention 
thru/or 5, although the include angle of primary passage and a secondary current way to make was 90 degrees, this 
invention is not restricted to this, and if it is a crossover mold, even if it is 60 degrees - about 120 degrees in include 
angle which is the range where sufficient heat exchange engine performance is generally obtained depending on a 
whole configuration, it is applicable [ this invention ]. Moreover, if the configuration of this invention is applied even if 
it is a counterflow mold, it is possible to reconcile reinforcement and the heat exchange engine performance. 
[0047] If primary passage and 90 degrees and a secondary current way are made to cross at right angles like a 
configuration of being shown in the gestalt of implementation of each invention, since the passage distance dimension 
of each passage will become the shortest, the die length of the sensible-heat exchanger side edge side formed with a fin 
can be shortened most. The dependability of the airtight maintenance in the contact part of the part fin and dashboard 
will improve, and airtightness can be maintained highly. Moreover, since the pressure loss is the smallest, it leads to 
improvement in the heat exchange engine performance, and the endurance of the contact part of a fin and a dashboard 
also improves. 

[0048] On the other hand, if primary passage and a secondary current way are made into a with an include angles 
[ include angles other than 90 degree ], for example, 60 degrees - 120 degrees include angle, rhombus configuration, 
since one diagonal line distance of a sensible-heat exchanger can be shortened, -izing can be carried out [ thin shape ] in 
this direction of the diagonal line. Moreover, if it is a rhombus configuration, when overall reinforcement improves, the 
dependability of the airtight maintenance in the contact part of a fin and a dashboard improves, and airtightness can be 
maintained highly. 
[0049] 

[Effect of the Invention] As mentioned above, the primary passage member which has heat exchange nature according 
to this invention and which sets up two or more parallel fins and forms primary passage among parallel dashboards 
mutually, Since the front flesh side of an insertion plate was equipped with the secondary current way member which 
sets up two or more parallel fins, respectively, and forms a secondary current way and the laminating of said primary 
passage member and said secondary current way member was carried out to it by turns, the effectiveness that the heat 
exchange engine performance can be raised is acquired maintaining reinforcement. 

[0050] Moreover, while making parallel the fin of each other which was equipped with the dashboard which has heat 
exchange nature, and the insertion plate which set up two or more parallel fins on the front reverse side, and was set up 
by the front flesh side of said insertion plate Since the laminating of said dashboard and said insertion plate was carried 
out by turns and primary passage and a secondary current way were formed in the front flesh side of said dashboard, 
respectively While being able to raise the heat exchange engine performance, maintaining reinforcement, primary 
passage and a secondary current way can be made into the same conditions, and the effectiveness which can make a 
pressure loss equal is acquired. 

[0051] Moreover, since the laminating of the passage unit which consists of a dashboard which has heat exchange 
nature, and an insertion plate with which one fin of the front flesh sides was united with said dashboard while setting 
up two or more parallel fins on the front reverse side was carried out and primary passage and a secondary current way 
were formed by turns Since the laminating of the heat exchanger can be carried out from a single member while being 
able to raise the heat exchange engine performance, maintaining reinforcement, a manufacturing cost can be reduced 
and the effectiveness that assembly nature can be raised is acquired. 

[0052] Moreover, the 1st [ which has heat exchange nature ] passage member which set up two or more parallel fins of 
each other among parallel dashboards, The front flesh side of an insertion plate is equipped with the 2nd passage 
member which set up two or more parallel fins, respectively. While making each fin height of the front flesh side of 
said insertion plate into the one half of the fin height between said dashboards, arrange mutually the fin of the front 
flesh side of said insertion plate in primary passage and the direction of a secondary current way, and primary passage 
and a secondary current way are formed in a front flesh side. While carrying out the laminating of said 1st passage 
member and said 2nd passage member by turns Since said primary passage and said secondary current way were 
formed in the direction of a laminating by turns, while being able to raise the heat exchange engine performance, 
maintaining reinforcement, since heat exchange area increases, the effectiveness that the heat exchange engine 
performance improves is acquired. 

[0053] Moreover, since the include angle of said primary passage and said secondary current way to make was made 



into 90 degrees While the passage distance dimension of each passage becomes the shortest, the dependability of the 
airtight maintenance in the contact part of the part fin and dashboard improves since the die length of the sensible-heat 
exchanger side edge side formed with a fin can be shortened most, and being able to maintain airtightness highly Since 
the pressure loss is the smallest, it leads to improvement in the heat exchange engine performance, and the 
effectiveness that the endurance of the contact part of a fin and a dashboard improves is acquired. 
[0054] Moreover, while being able to carry out [ thin shape ]-izing in this direction of the diagonal line since the 
include angle of said primary passage and said secondary current way to make was carried out except 90 degree, and 
one diagonal line distance of a sensible-heat exchanger can be shortened, if it is a rhombus configuration, when overall 
reinforcement improves, the dependability of the airtight maintenance in the contact part of a fin and a dashboard will 
improve, and the effectiveness that airtightness is highly maintainable will be acquired. 

[0055] Moreover, since each passage cross section divided with said fin for said every passage was made equal and the 
pressure loss of primary passage and a secondary current way can be made equal, the effectiveness that the heat 
exchange engine performance can be raised is acquired. 

[0056] Moreover, spacing of said dashboards which form said primary passage when distance between said fins which 
forms said primary passage is set to A, And since it constituted so that each of spacing of the dashboards of the both 
sides which form said secondary current way, and said fin spacing set up by said insertion plate might be set to 2A 
Since each passage cross-section configuration becomes equal and can make equal the pressure loss of primary passage 
and a secondary current way, the effectiveness that the heat exchange engine performance can be raised is acquired. 
[0057] Moreover, since it is broad, while flatness or the touch area in a contact part of a fin and a dashboard becomes 
large and the spacing capacity of the direction of a laminating improves the tip configuration of the fin set up by said 
insertion plate, thermal conductivity becomes good, and the effectiveness that the heat exchange engine performance 
improves is acquired. Moreover, the effectiveness that the airtightness of the fin and dashboard in the side edge side of 
a sensible-heat exchanger improves by improvement in that an edge is broad and maintenance capacity is acquired. 



[Translation done.] 



